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(g) Electronic part taking out apparatus. 



@ An electronic part taking out apparatus which can prevent jumping out of a very small part from a 
double tape from vyrhich the part Is exposed. The apparatus comprises a movable tape holder which 
accepts a double tape in a tape transporting direction and discharges an upper face tape and a mount 
tape of the double tape therefrom, a moving mechanism for moving the tape holder in the tape 
transporting direction by a distance equal to a part enclosing distance of the double tape from a home 
position together with the double tape in synchronism with the operation of the tape transport 
mechanism and further moving the tape holder in the opposite direction to the home position 
independently of the tape transport mechanism, and an upper face tape pulling mechanism for pulling 
the upper face tape in synchronism with the operation of the tape holder In the opposite direction to 
exfoliate the upper face tape from the mount tape to expose a part on the mount tape. The tape holder is 
constmcted in such a manner as to surround the thus exposed part 
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This invention relates to an electronic part taking 
out apparatus (part cassette) for taking out electronic 
parts or chips such as very small thin film resistors or 
capacitors enclosed at a predetermined distance in a 
double tape and mounting the thus taken out elec- 
tronic parts or chips onto an electronic circuit board. 

In order to automatically mount an electronic part 
onto an electronic circuit board, a double tape wherein 
a plural!^ of parts are enclosed between a mount tape 
and an upper face tape along the length thereof is pro- 
duced in advance. An electronic part taking out 
apparatus exfoliates the upper face tape from the 
mount tape to automatically expose the parts succes- 
sively on the mount tape. The exposed parts are 
chucked by a vacuum chucking mechanism and 
transported to a location on and mounted onto a sur- 
face of a desired electronic circuit board. 

In such electronic part taking out apparatus, it is 
a problem that a part of a light weight exposed on the 
mount tape of the double tape Jumps out from the 
mount tape and the electronic part taking out 
apparatus due to vibrations or an impact caused by 
operation or movement of the electronic part taking 
out apparatus before it is chucked by the vacuum 
chucking mechanism. Thus, various devices have 
been developed to prevent such jumping out of exp- 
osed electronic parts. 

Figs. 6 and 7 show part of an exemplary one of 
conventional electronic part taking out apparatus 
which exfoliates an upperface tape from a mount tape 
of a double to expose parts from the double tape. Ref- 
en-ing to Fig. 6. a shutter 64 serving as a part holder 
is slidably moved in a slit 621 of a fixed tape holder 
62. 

Figs. 8A to 8C and 9a to 9C Illustrate different 
steps of a tape exfoliating operation with the elec- 
tronic part taking apparatus shown in Fig. 6. After a 
point of time at which a preceding chucking operation 
by a vacuum chucking mechanism not shown is com- 
pleted (Fig. BA and Fig. 9A), a mount tape 30B of a 
double tape ts transported in the direction indicated by 
an arrow mark C in Fig. 6 by a tape transporting gear 
(not shown) engaging with sprocket holes 31 perfo- 
rated in a longitudinal row in the double tale (Fig. 8B 
and Fig. 9B). Meanwhile, an upper face tape 30A of 
the double tape is wound up by a take-up reel (not 
shown) in synchronism with such transportation of the 
mount tape 308, and consequently, it is advanced in 
the direction indicated by another arrow mark B, 
whereupon it is exfoliated from the mount tape 30B 
thereby to expose a part of the double tape below the 
tape holder 62. Also the shutter 64 is moved in the 
direction of the arrow mark C together with the mount 
tape 30B thereby to prevent the part 34 thus exposed 
below the tape holder 62 from jumping out from the 
mount tape 30B during the movement of the mount 
tape 30B. After then (Fig. 8C and Fig. 9C), such trans- 
portation of the mount tape 30B is stopped at a certain 



position, and then, the shutter 64 is retracted in the 
direction indicated by an arrow mark in Fig. 9D in the 
slit 621 in the tape holder 62 so that a part indicated 
by hatching lines in Figs. 8C and 9C may be chucked 
5 by the vacuum chucking mechanism, thereby making 
preparations for the prevention of Jumping out of a 
next part After then, the sequence of operations des- 
cribed above is repeated. The part chucked by the 
vacuum chucking mechanism is transported to a loca- 
10 tion on and mounted onto a surface of a desired elec- 
tronic circuit board not shown. 

Meanwhile, a similar part cassette and electronic 
part taking out apparatus are disclosed in Japanese 
Patent Laid-Open Application No. 60-24100. The 
IS electronic part taking out apparatus is constituted 
such that, in place of the construction described 
above wherein the part jumping out preventing shutter 
64 is moved In the slit 621 of the tape holder 62, a 
shutter for the prevention of jumping out of a part is 
20 moved while covering over an entire area of a ntount 
tape of a double tape. 

Any of those electronic part taking out apparatus, 
however, cannot still solve jumping out of a part 
In the first conventional electronic part taking out 
25 apparatus described above with reference to Figs. 6 
to 9C, a very small part sometimes jumps out from the 
slit 621 of the fbced tape holder 62 as seen in Fig. 6. 
If the width of the slit 621 is decreased, then jumping 
out of a part from the slit 621 will be prevented to a cer- 
30 tain degree, but in order to allow the shutter 64 to 
move in the stit 621 with a predetenrnined clearance, 
the width of the slit 621 cannot be decreased smaller 
than a certain degree. Or, even if the thickness of the 
shutter 64 is otherwise increased, it is necessary to 
35 assure a clearance. Particularly, there is a tendency 
that a part is progressively decreased in size in 
accordance with a demand for further improvement in 
mounting density of parts on an electronic circuit 
board. Thus, a part is reduced in size to 1 mm X 0.5 
40 mm or less and also in weight. Accordingly, a part exp- 
osed from the double tape in the tape holder 62 is 
likely moved by vibrations of the electronic part taking 
out apparatus and Jumps out from the slit 621 . Mean- 
while, since there is a play in a lateral direction of the 
45 double tape, that is, in a direction perpendicular to the 
direction in which the double tape and the electronic 
parts accommodated in the double tape are transpor- 
ted, between the mount tape 30B of the double tape 
and the tape holder 62 and the mount tape 308 may 
so be displaced in a lateral direction by a greater dist- 
ance than the size of a part, a part of a very small size 
sometimes jumps out from the slit 62 due to such dis- 
placement Further, also there is the possibility that a 
part is displaced and lifted upwardly from the mount 
55 tape 30B of the double tape as seen in Fig. 7. 

On the other hand, the electronic part taking out 
apparatus disclosed in Japanese Patent Laid-Open 
Application No. 60-24100 involves no such slip as 
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described above and hence is free from the problem 
of jumping out of a part from a slit. However, when the 
part jumping out preventing shutter is moved to a posi- 
tion at which a part is to be chucked by a vacuum 
chucking mechanism, the distance between the posi- 
tion at which an upper face tape of a double tape is 
exfoliated from a mount tape of the double tape and 
the position to which the shutter has been moved is 
great, and accordingly, a part exposed at the location 
of the great distance sometimes jumps out by an 
impact or the like applied thereto. 

It is an object of the present invention to provide 
an electronic part taking out apparatus which can pre- 
vent jumping out of a very small part from a double 
tape from which the part is exposed. 

In order to attain the object, according to the pre- 
sent invention, an electronic part taking out apparatus 
is constructed such that a part exposed on a mount 
tape of a double tape by exfoliating an upperface tape 
of the double tape from the mount tape is not substan- 
tially exposed to the outside until it is taken out from 
the mount tape by a vacuum chucking mechanism or 
the like. 

In particular, according to the present Invention, 
there is provided an electronic part taking out 
apparatus which comprises a tape transport mechan- 
ism for transporting a double tape, which includes an 
upper face tape and a mount tape between which a 
plurality of parts are enclosed at a predetermined part 
enclosing distance, by a distance equal to the part 
enclosing distance in a tape transporting direction, 
movable tape holder means Including means for 
accepting such double tape in the tape transporting 
direction and discharging the upperface tape and the 
mount tape of the double tape therefrom, a tape hol- 
der moving mechanism for moving the tape holder 
means in the tape transporting direction by a distance 
equal to the part enclosing distance from a home posi- 
tion together with the double tape in a synchronized 
relationship to the operation of the tape transport 
mechanism and further moving the tape holder means 
In the opposite direction to the home position indepen- 
dently of the tape transport mechanism, and an upper 
face tape pulling mechanism for pulling the upperface 
tape in a synchronized relationship to the operation of 
the tape holder means in the opposite direction to 
exfoliate the upper face tape from the mount tape to 
expose a part on the mount tape, the tape holder 
means further including means for surrounding the 
thus exposed part. Preferably, the tape holder means 
has a U-shaped transverse section and has only an 
upper face tape discharging slit formed therein per- 
pendicularly to the tape transporting direction. 

The tape holder-moving mechanism and the tape 
transport mechanism operate in a synchronized rela- 
tionship with each other to move the double tape intro- 
duced in the tape holder and the tape holder, 
respectively, in the same directton by a distance equal 
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to the part enclosing distance. Consequentiy, a part 
which will make an object for the chucking by a 
vacuum chucking mechanism or the like is positioned 
at a chucking position. While the tape transport 
5 mechanism stops transportation of the double tape 
there, the tape holder moving mechanism moves the 
tape holder means in the opposite direction to the 
home position. In a synchronized relationship to the 
operation of the tape holder moving mechanism in the 
10 opposite direction, the upper face tape pulling 
mechanism pulls the upper face tape thereby to 
exfoliate the upperface tape from the mount tape. As 
a result of the movement of the tape holder means in 
the opposite direction, a part which makes an object 
IS for a subsequent chucking operation is exposed fully 
to the outside of the tape holder means to enable sut)- 
sequent chucking thereof by the vacuum chucking 
mechanism. On the other hand, the part exposed on ( 
the mount tape as a result of the exfoliation of the 
20 upperface tape described above remains in the inside 
of the tape holder and is not exposed to the outside 
of the tape holder means. Then, since transportation 
of the tape is performed in synchronism wiUi move- 
ment of the tape holder, the exposed part remains, 
25 also during the transportation described above, in a 
surrounded condition by the tape holder means. In 
ottier words, except the fact that a part which makes 
an object for a next chucking operation is exposed at 
the chucking position, any other part exposed on the 
30 mount tape is not exposed to tiie outside of the tape 
holder means, and consequentiy, possible jumping 
out such exposed part or parts is prevented even if the 
electronic part taking out apparatus is vibrated. 

The above and other objects, features and 
35 advantages of the present invention will become 
apparent from the following description and the 
appended claims, taken in conjunction witii the V 
accompanying drawings in which like parts or ele- 
ments are denoted by like reference characters. 
40 Fig. 1 is a side elevational view of an electronic 

part taking out apparatus showing a preferred 
embodiment of the present invention; 
Fig. 2 is a partial enlarged perspective view show- 
ing a tape holder of the electronic part taking out 
45 apparatusof Fig. 1; 

Figs. 3A to 3C and 4A to 4C are plan views and 
vertical sectional views, respectively, illustrating 
operation of tiie tape holder of Fig. 2; 
Fig. 5 is a partial perspective view showing a 
so modification to the tape holder shown in Fig. 2; 

Figs. 6 and 7 are perspective views showing part 
of a conventional electronic part taking out 
apparatus at different positions: and 
Figs. 8A to 8C and 9A to 9C are plan views and 
55 vertical sectional views, respectively, illustrating 

operation of the electronic part taking out 
apparatus of Figs. 6 and 7. 
Refemng first to Fig. 1, there is shown an elec- 

4 
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tronic part taking out apparatus according to the pre- 
sent invention. The electronic part taking out 
apparatus shown includes a part reel 2 and a take-up 
reel 4 mounted for rotation on a mounting base 26. A 
double tape 30 consisting of a mount tape 30B and an 5 
upper face tape 30A between which a plurality of elec- 
tronic parts are enclosed at a predetermined distance 
(hereinafter referred to as part enclosing distance) is 
wound around the part reel 2. A tape cover 40 and a 
tape holder 6 which has an inverted U-shape trans- io 
verse section are provided in a tape transport route 
between the part reel 2 and the take-up reel 4. While 
the tape cover 40 is fixed, the tape holder 6 is mounted 
for forward and backward movement in a direction in 
which the double tape 30 is transported. is 

Referring now to Fig. 2, the tape holder 6 has 
such a structure that it accepts the double tape 30 
from an entrance thereof and discharges the mount 
tape 30B of the double tape 30 lirom an exit thereof 
white it discharges the upperface tape 30Aof the dou- 20 
ble tape 30 from an upper exit (upper face tape dis- 
charging slit) 6A. The tape holder 6 is driven by a feed 
lever 8. 

A plurality of sprocket holes 31 are perforated at 
a predetermined distance in a longitudinal row along 25 
a side edge of the double tape 30 and are engaged 
by a gear 10 (Fig. 1) which is rotated by operation of 
the feed lever 8 to feed the double tape 30. 

Referring back to Fig. 1 , a lever 1 2 is mounted for 
pivotal motion around a pivot shaft X and connected 30 
to the feed lever 8, and a ratchet pawl 14 is provided 
at an end of the lever 12. Another lever 1 6 for the man- 
ual feeding operation is mounted for pivotal motion 
around another pivot shaft Y and connected to the 
lever 12. Further, in order to rotate the take-up reel 4 35 
forwardly or backwardly, a lever 18, a spring 22, 
another lever 20 and another spring 24 are provided. 

Referring to Figs. 1 and 2. in operation, when the 
feed lever 8 is operated, the gear 10 is angularty 
rotated to pull the double tape 30 by way of the 40 
sprocket holes 31 of the tape 30 engaged therewith. 
Consequently, the part reel 2 is rotated in a direction 
indicated by an arrow mark RA in Fig. 1 while keeping 
the tension of the tape 30 to a predetermined value. 
The double tape 30 is thus introduced into the tape 4S 
holder 6 past the fixed tape cover 40, and then the 
upper face tape 30A of the double tape 30 is passed 
through the upper tape discharging slit 6A of the tape 
holder 6 and is wound up onto the take-up reel 4, 
whereupon it is exfoliated from the mount tape 30B. so 

More particulariy, referring to Figs. 3A and 4A, the 
tape holder 6 and the double tape 30 immediately 
after an exposed part is chucked by a vacuum chuck- 
ing mechanism not shown. A part mark 34A after 
removal of a part remains on the mount tape 308 and ss 
a chucking object part 348 to be chucked subse- 
quently and further parts 34C which are exposed 
already but are to be chucked after then are posi- 



tioned below the tape holder 6 at its home position. 

When the feed lever 8 is operated for a first stroke 
(called first operation) in preparation for a next chuck- 
ing operation by the vacuum chucking mechanism, 
the gear 10 transports, at a point of time of the first 
operation of the feed lever 8, the base tape 30B. v^ich 
extends through the tape holder 6, by a distance equal 
to the part enclosing distance in the direction indi- 
cated by an arrow mark 81 in Figs. 2 and 4B by way 
of the sprocket holes 31 of the double tape 30 
engaged therewith. In a synchronized relationship 
with such tape transportation, the tape holder 6 is 
moved by a distance equal to the part enclosing dist- 
ance in the same direction of the arrow mark B1. In 
this instance, since the upper face tape 30A of the 
double tape 30 which makes an object for the exfoli- 
ation is not yet exfoliated and Is introduced into the 
tape holder 6 as part of the double tape 30, the upper 
lace tape 30A Is moved in the direction of the arrow 
mark B1 together with the mount tape 30B the tape 
holder 6. In other words, the double tape 30 Is moved 
as a whole in the direction of the arrow mark 81 
together with the tape holder 6. During such move- 
ment, the exposed parts 34C positioned below the 
tape holder 6 are sunrounded by the tape holders, and 
only a clearance a little greater than the thickness of 
the upper face tape 30A is present between the exp- 
osed parts 34C and the tape holder 6. Accordingly, 
even if an impact Is applied to the electronic part tak- 
ing out apparatus during such movement, the exp- 
osed parts 34C will not hop nor jump out to the outside 
of the tape holder 6. 

In this instance, the take-up reel 4 is rotated badc- 
wardly in the direction of the arrow mark RB by a dis- 
tance equal to the distance over which the upper tape 
30A has been advanced in the direction of the arrow 
mark B1 in Fig. 2. Such backward operation is perfor- 
med smoothly by the lever 12, ratchet pawl 14 which 
is operated by the lever 12, lever 18 and spring 22, 
and lever 20 and spring 24. 

When the feed lever 8 stops its feeding operation 
(called second operation), the tape holder 6 is retur- 
ned in the direction indicated by an arrow mark C1 in 
Figs. 2 and 4C to the home position while the mount 
tape 30B is kept stopped at the thus fed position as 
seen in Figs. 3C and 4C. As a result of such returning 
operation of the tape holder 6, the chucking object 
part 348 is exposed to the outside of the tape holder 
6. The vacuum chucking mechanism mentioned 
hereinabove is located above the thus exposed 
chucking object part 34B. During the second oper- 
ation of the feed lever 8, the take-up reel 4 is rotated 
forwardly in the direction indicated by an anrow mark 
RC by way of the lever 12, ratchet pawl 14, lever 18 
and spring 22, and lever 20 and spring 24 to wound 
the upper face tape 30A therearound. By such wind- 
ing operation of the take-up reel 4, the upper lace tape 
30A of the double tape 30 is exfoliated from the mount 
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tape 30B so that a new part is exposed below the tape 
holder 6. 

Then, the chucking object part 34B is chucked by 
the vacuum chucking mechanism. After then, the 
sequence of operations described above is repeated. 

As apparent from the foregoing description, the 
electronic parts 34C exposed as a result of exfoliation 
of the upper lace tape 30A from the mount tape SOB 
of the double tape 30 below the tape holder 6 remain 
below the tape holder 6 for the entire period of the 
operations. Accordingly, even if vibrations or an 
impact takes place with the electronic part taking out 
apparatus, the exposed parts 34C below the tape hol- 
der 6 will not Jump out to the outside of the tape holder 
6. 

It is to be noted that, while operation of the feed 
lever 8 is divided into the first and second operations, 
the operations of the feed lever 8 are actually perfor- 
med as a single continuous stroke operation, and the 
gear 10 and so forth make operations corresponding 
to the first and second operations. 

In the electronic part taking out apparatus shown 
in Fig. 2, the upperface tape discharging slit 6A serv- 
ing as a discharging opening for the upper face tape 
30A is shown provided at a location a little spaced 
from an end of the tape holder 6 on the upstream side 
of the passage of the tape 30. Such upper lace tape 
discharging slit, however, may be provided at a diffe- 
rent portion of the tape holder 6. Fig. 5 shows a tape 
holder 6 having such a modified upper face tape dis- 
charging slit Referring to Fig. 5, a discharging slit 6B 
for an upper face tape 30A of a double tape 30 is pro- 
vided in the neighborhood of an end of the tape holder 
6 on the downstream side of the passage of the tape 
30. Consequently, the number of parts which are exp- 
osed and transported below the tape holder 6 is 
reduced, for example, to one, and hopping or jumping 
out of parts is prevented more effectivety. 

More typically, as indicated by broken lines in Fig. 
5, the upper face tape 30A can be taken out from the 
end of the tape holder 6 on the downstream side such 
that only a part to be chucked by vacuum is exposed 
at a position to which it has been transported. In this 
instance, it is also possible to omit such upper face 
tape discharging slits 6A and 6B as shown in Figs. 2 
and 5, respectively. 

Having now fully described the invention, it will be 
apparent to one of ordinary skill in the art that many 
changes and modifications can be made thereto with- 
out departing from the spirit and scope of the invention 
as set forth herein. 



and a mount tape between which a plurality of 
parts are enclosed at a predetermined part 
enclosing distance, by a distance equal to the part 
enclosing distance in a tape transporting direc- 

5 tion, movable tape holdermeans including means 

for accepting such double tape in the tape trans- 
porting direction and discharging the upper face 
tape and the mount tape of the double tape there- 
from, a tape holder moving mechanism for mov- 

10 ing said tape holder means in the tape 

transporting direction by a distance equal to the 
part enclosing distance from a home position 
together with the double tape in a synchronized 
relationship to the operation of said tape transport 

IS mechanism and further moving said tape holder 

means in the opposite direction to the home posi- 
tion independently of said tape transport mechan- 
ism, and an upper face tape pulling mechanism t 
for pulling the upper face tape in a synchronized 

20 relationship to the operation of said tape holder 

means in the opposite direction to exfoliate the 
upper face tape from the mount tape to expose a 
part on the mount tape, said tape holder means 
further including means for surrounding the thus 

25 exposed part 

2. An electronic part taking out apparatus according 
to claim 1 , wherein said tape holder means has a 
U-shaped transverse section and has only an 
30 upper face tape discharging slit formed therein 

perpendicuIaHy to the tape transporting direction. 
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Claims 

55 

1. An electronic part taking out apparatus, compris- 
ing a tape transport mechanism for transporting a 
double tape, which includes an upper face tape 
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